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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain the composition containing. 2- 
thiocyanopyridine-1 -oxide and one or 
more kinds selected from compounds 
known as antifungal agents, antiseptic 
agents, and/or antibacterial or 
bacteriostatic agents, and exhibiting 
extremely remarkable synergistic 
effects. 



SOLUTION: This composition 
contains 2-thiocyanopyridine-l -oxide 
and one or more kinds selected from 
the group consisting of 3,3,4,4 
tetrachlorotetrahydrothiophene-1 ,1 - 
dioxide, 2,2-dibromo-2-nitroethanol, 
1 ,4-bis(bromoacetoxy)-2-butene, 
dichloroglyoxime, 

dimethyldithiocarbamate sodium salt, 
(^™bromomethylsulfone, N-benzyl- 
2^dichloromaleimide, 
methylenebisisothiocyanate, 4,5- 
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dichIoro-l,2-dithiol-3-one, 2,2- 
ciibromo-3- nitrilopropionamide and 
^|er 16 compounds. The composition 
f^bits the antibacterial effect in the 
reduced amount of use and also that 
effect can be maintained. 
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(54) KgWO^IW 2-^:t->7/tf'J-:;>-l-:t-^£/H&-&WTS»^«U 



(57) [S*<J] 

*ie?^<D2-5":t>'7yif'Jv>-l- 
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Itmmi] (a) 2-^;^->'7y t:Uv>-l-:t 
^i^\^t. (b) 3. 3. 4, 4-xh^i7UPxh^ 
l::KD5^^7x>-l, l-v:t4^'>h\ 2, 2-^:/ 
p^-2-:iHnx^y-;k 1, 4-t'7. (ya^J 
•th + v) -2-yx>, ':^^n;U^U:^+'>A, 

/5';i/x;i/:f:>. N-'^>i;;i.-2, s-v^dutu 

<^K. /?U>t'X-f y^:tv7:^-h, 4. 5->^ 
i7Dn-l, 2-v^:r-;i.-3-:t>, 2, 2-^^ 
D^:-3--hUDyntf:i->7^ h\ 1. 2-^>X 
-ry?7^/U>-3-:t>, 1, 5-^>5^>v7- 
2-tfU>^>^:t-;i^- 1 -^+vH:^hU»?A 
2-yD^-2-- hn- 1. 3-yP/N°>v:i-- 
Kn- 1. 3, (2-fcKn:^ 
vx^;l/) -s-h'J7v>, 5-i7DD-2-;<5^>iU 

- 4 --f y^77U >- 3 -:t>i5ilX^C^ig^tT^;^ 

'>^?Ail^^clJ±g{l:::^Jl/v^A:S, 2-y^;i/-4--r 
2 - n -:d-^^ji/-f y^77 

U>-3-:t>. 2, 4, 5, 6-T-h^^PD-l, 
3-'1'V7^P-h'j;i/, 3-3-K-2-yPt;-jl/ 

-N-y5';i/:^;UA*/-h. 2-tfu>^>?:t-;i/- i 

4, 5-v^PP-2-n-:ti7^ 
;i/-4--ry5"7yU>-3-:t>. 2. 3. 5, 6- 

xh^^pp-4-/^ji/x;i/*:-;i/t:u>^>, n, n 

-v^^'Jl^-N' - (vi7nD7;i/:tP^^JU?:t) - 
-7x-;i/XJl'7 7^ 2- (4-5^77U;i^) 

h> 2 - (4 f>7y /'?;i/5^:t) '^> 

x^7y-;u^^?)atsnAcia^fcis2m±(^{i:^4^ 

[11*^2] (a) 2-^:tv7y t:Uv>-l-:t 
+ (b) 3, 3, 4, 4-xh^^PPxh^ 

t KP^:t7x>- 1, l-v:t+vh\ 2, 2->^7' 

p^-2-- Kpx^y-;i/. 1, 4-t:7. (zfu^j 
•th + v) -2-yx>. vi7D;l.//iJ;t+vA, 

/^;U7.;i/7}^>, N-^>v;u-2. 3-v^pp-tI/ 

-f^K, /?U>b'X^y5':tv7t^-h. 4, 5-v 
i7PD-l, 2--J^t'-)V-3-:^>. 2, 2-vy 
P^-3-xhiJPyPif:t>75 1, 2-^>X 
<y?77U>-3-:f >, 1, 5-^>^>v7- 

2-tfUv>^:d--Jl/-l-:t^vK:M-'J^A 
ffi. 2-yp^-2-xhP- 1, 3-yp/Oi^:J-- 

^+-9-hKP-l. 3, (2-tKP + 

-s-hU7v>> S-i7ua~2~^^)l 

- 4 - y ^ 7 7 U > - 3 - :t >*5 ct (7) tlfb -7 i^:^ 
v'^A:^SAclitlfl:;^;i/'>'^A:^. 2-/^;l/-4--f 
y5^77U >- 3 -^>4oJ:U;^c7)ifi{l:Ti/T^'>'5Aj® 



U>-3-^>. 2, 4, 5. e-xh^i^DD-l, 

3--f y73'pxhu;p. 3-3-K-2-yptf-;i/ 
-N-y?;i/*;i/A-/-h. 2-t!U v>^:t-;i/- 1 

-:t+->KffiSiig. 4, 5-xi7nu-2-n-:ti7?^ 
Jl/-4->f y^77'J>-3-:t>. 2, 3, 5, 6- 

xh^i7UD-4-^^;i/x;i/4^x;i/hru n. n 
-v/?;i/-N' - (vi7pp7;u:f p^5";u5^:t) - 

N' -7xXJ|/7.;P7r S h\ 2- (4-^7v^u;i^) 
:<7;i/A'/-H, 2- (4-5':f'>7y>5';i/^:d-) ^> 

[W*^3] (a) 2-^;rv7yt:'Jv>-l-:i- 
+ vK<h, (b) 3, 3. 4, 4-xh^^PPxh^ 
tKP^:t7x>-l, 1-v^+vK. 2, 2-^7^ 
P^:-2-XhPX^/-;i/. 1, 4-HX (:/P^7 

/?;U7s;i/*:>, N-^>v;U-2, 3-vi7PPVU 

i'^K. ^^u>h:x-ry?:rv7^>-h. 4, s-i^ 

i7nn-l, 2-x^^-;i/-3-:i->> 2. 2-v7' 
P^-3-XhiJPyPif:t>7^ 1, 2-^>X 
<y5"77'J >- 3 -:t>. 1, 5-^>^>>^7- 

tl, 2-yp^-2-XhP- 1. 3-yPA>v:t- 
^+-tft:KP-l, 3. S^hUX (2-t:KP^ 
i^X^Jl) -s-h'J7v>. 5-i7DD-2-/5';i/ 

- 4 --r y^7y u >- 3 -^r >:fe J:L^^^Dffi^b■^^:^^- 
y^7yu >- 3 -:r>:feJ:D^'^(^:e{bTi/^v'^Atg 
^rz\tm[:tlJlzy^L.m. 2 - n -:ti7^;i^-f y^7y 
'J>-3-;^>, 2, 4, 5, 6-xH^^:7PD- 1, 
3--ry7^pxh»j;u. 3-3-H-2-7'Pb°x;P 
-N-7'^;i/;ti;i/A*/-h, 2-tfU>?>^:t-;i/- 1 
-:t+'>KM^iS> 4, 5-vi7np-2-n-:ti7^ 
;i/-4--ry^77U>-3-:^->. 2, 3, 5, 6- 
xh^i7PD-4-;<5^;UXjl/5^x;l/b:U N, N 

-v/5^;i/-N' - (i;^pp7;i/:f p/^;i/^:t) - 
N* -7xx;ux;i/77^ 2- (4-?7yu;i/)'*' 
^>x-f ^5^y-;^, y^;i/-2-^>x<^^^y-;i/ 

:^;i/A*/-h, 2- (4-^:rv7y /^^Jl/f^:*-) ^> 

X5^7^/-;i'*^?>aiiWc 1 m^rz\t2mKk±.(Di\:^!^ 

[tt5t^S4] (a) 2-5^:^-^7/1^'; v>- 1 
+ '>Ki:, (b) 3, 3, 4, 4 -"r h y au^ h y 
t:HP5':t7x>-l, l-v:t+vh\ 2, 2->?7' 
P^-2-xhPX:5'y-;i/, l, 4-fc:X (7'p^7 
•th4^'» -2-yx>. i^^p;i/i7Mj:t4^i>A, 
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^5^;i/X;U/f:>. N-'OvJi/-2, a-v'i^nnvi^ 
■fSK, ;<5"^>h*X'f V?^:t->7*-h. 4. 5--;; 
i7Da-l, 2-v9^:t-;i/-3-^>, 2. 2 

□ t-3-:rhijD7'ot::t>75 1 « 

[iS3i<«5] (a) 2-5":e-->7y tf'J ->•>- 1 
4^vK<h. (b) 3, 3, 4. A-y-V^^uuy-Vy 
t:HD^^7x>-l. l-v:f+->F. 2, 2-vy 

□ t-2-- KDX^'y-;!/. 1, 4 -fx (^D^:7 

5^;P->'5':t;^j;i^A-^- h u -^AS, fx h U 

P<5'-/1/XJU*>. N-'<>v;i/-2. S-i^i'DDVl/ 
'fSK, >5'U>fX'f V5':t->7^-h. 4, 5-v 
^DD-1, 2-v5':j--;W-3-:t>, 2, 2-v:/ 
Dt-3-r f>'jD:/af:t>75 KA^?,S«n/iia 

[M*«6] (a) 2-5^:tv7y f iJ-:^>- 1 
^^vh'i. (b) b-^uu-2-:^^)V-A-'^V9 
77'J >- 3 -:t>i3<l:t;^e®;^<l:Ti/:^->r>A:^ifc 

iiiSfb*;i/->'^7Affi, 2 4 — r 75^771; > 

2-n-:^-i75^;i.-f V5"77U>-3-:t 

>. 2, 4, 5, 6-xH7^on-i, 3 — ivy^ 
o-i-ij;i., 3-3-H-2-7nf-;i/-N-75^;i/ 
tl)Vn^- V. 2 - f 'J ->*>5':t-;l'- 1 -:t+-> KM 
4. 5-vi7DD-2-n-:ti7^;i.-4-'f V 
5^77UC/-3-^>. 2, 3,' '5, '6-T-h7i'D'n 
-4-^5';i.x;i/*;;z;i.f ij->*>, n, n-v»^^;u- 

N' - (vi7DD7;i/:tnpt5^;i/5":f) -N' -7x:r 

)V7s)Vy7X\^. 2- (4 -5^771; JP) '^>XW5^ 
7-;i', :^=}-)v-2 -'ox'-r 5y7-;^*;^A•^- 
h, 2- (4-5^^->7y •x>x>77- 

;u7i^e.a«'nfc 1 8l^fcli2aK±®{b^tl<^:S:^#■r 
5l»ii!^J. 

[it*^7] (a) 2-?^:e-v7/f U>'>- 1 -:t 
+ vHi, (b) 5-^'DD-2-/^;i/-4-'f 75^ 
77U >- 3 -:t>*jii;-E-©«<t;-7i/^^->'^AtSS;t 
IS -IP -> A^, 2 - / - 4 — r V 5" 7 7 "J > 
- 3 -iryii^lS't(Dm'C-7 ^i^-'lyO L.^'^tzMmttl 
Jl'->^7At6. 2-n-:ti75^;KV5'77U>-3-:r 
>, 2, 4, 5, 6-xh7i7DD-l, 3-'f77^' 
o-hU;!., 3-3-K-2-7Df-;p-N-75';P 
tl)in:^-V. 2-f ij v>5':t-;P- 1 

4, 5-vi7PD-2-n-:ti'5^;U-4--f 7 
5"77U>-3-:^->« 2, 3, 5, &-y-Vyi;uu 

-4-^5^jUx;u>f;-;i'f 'J v>, n, n-'J^^jv- 

N' - (i;i7DD7JL':tn/5=-;U5'^) -N* -7x- 



;i.x;U7r5K, 2- (4-5"77ij;u) '^ox'-fsy 
7-;k ^5';i'-2-^>x*'f = y7-J^;^J;^A*^- 
^. 2- (4-?:i-v7y^^;U5=-:*-) '<>X5^77- 

;pA>^>atfnfcia*;^ij2ae^±<z){b^!^i:=£. i^^ 

[K*3S8] (a) 2-5^5j->7y f 'Jv>- 1 -:t 
+ vKi. (b) ^5^U>fX'r7?*v7*-h, 
4. 5-vi7 0n-l. 2-v?:t-Jl/-3-:t>, 
2, 2--:;7nt-3-nhUn7Df:^->7= K. 

1, 2-'^>X'f 7^77iJ>-3-:i->, 1, S-'^ 
>^>->*7-;k 2-\i^)'J>^^-}V-l-^^'y'^ 

■yvn^hm. 2-7n^-2-- ha- 1. 3-7d 
A>v?:^-Jk 'X+IJ- 1 K a - 1 , 3. 5-hUX (2 
-k Ka+->x5^;U) - s-h'J7-:^>. 
2 4 V5"77U >- 3 -;t>i3iy:^© 

4 --f 75^77^ >- 3 -:t>43j;i;-5-ro:^{bVif 

-f 7^77U>-3-:t>, 2. 4. 5. 6-Thyi7 
OD-1, 3 -'r77^D- hij;k 3-3-K-2- 
7afx;i.-N-75';i/;^jPA-^-l>, 2-f |J>'>5^ 

1 -;t+->Hffig):S, 4, 5-vi7Pn-2- 

tiTz im^tz\t2 m&.±<Dit^m t ^^^r^^mL 

[ii*3l9] (a) 2-5^:t->7yf •J>'>-l-:i- 
^->Kt. (b) ^5^k>f X'f 75'5j-v7^-h. 
4. 5-Vi^DD-l, 2-S;5':t-;i/- 3-:t>. 

2, 2->;7u^-3-xt>'Ja7Pf;r>75 

1. 2-'<>X''f 7^77U>-3-:r>. 1, S-'^ 
>i^v'-^)lr 2 - f 'J ii?>^t-)>- 1 -:4-+-> K 
:>-KU^7Aig. 2-yp^:-2--HD-l. S-^D 
A>v:t-;l/, A^i-y-tHP-l, 3. 5-h'JX (2 
-t Ha^->x?;i/) - s-hU7v>, 5-i;na- 
2 -y^^JP- 4 -^75^77'; >- 3 -:t>*3ctlX^® 
:^{k-7y4^v'^A«ifc{Sig{k;^;U->'5Affi. 2 - y 

4 _^ y ^7>y,j ^_ 3 -:e->i5itx^«m{b^y 
^-->e'Ai&S;tlS:S{k;^;p->'5A;fi. 2 - n-:ti;^)V 
-f75^77'J>-3-:t>, 2, 4, 5. 6-xh^5' 
na-i, S-'f 77:S'DXh'J;k 3-3-h'-2- 
7n f x;u-N-75";i/*jl^A*y - 2 - f u >'>?^'' 
:t-;W- 1 -;^^->H3ESiiS. 4. 5-vi7DP-2- 
n 4 -'f 75^771; >- 3 -^>A^e,a« 

[0 0 0 1 ] 

[^BjO^?ti>tt^|j»if] *^§^tJ, 2-5^^v7/f 
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[0 0 0 2] 

Bn. a. mn. -ffcttia, € 

[0 0 0 3] ^ctAtf. iSfi • A;l.yxlltIi5ltS«>ffiX 
ins A' U-f -> 3 t!^;*3«!f9. 'hmmiBfiHiz 

\t±mmnmmLriiD. mm^m^^^-DBa c i i 
[0 0 0 4] ^Tz. xmms>^xmmm-cs>^. 
Amm s nx i^fc^i, :itiib(DmmiiAi^'^^'ff-mizici 

ty. 5-i7nD-2-/5^;l/-4-'r7^7VU>- 
3-:t>;^£i**?. ^^l/DAJSOfb^tltCll, 2, 2- 
->•:/D^-3-xh□y□t^:^•>75 H, 1. 2 -fx 
(:7D^7-fe X:$'>. 1. 4-t'X C^D^rT 

>;^£<i:*^, 4, 5-vi?nn 

-1, 2-v5^^-;i.-3-7f>/d:i-*i|»gi, gs^. ^5 

i(Dnm\z-D\^x\i. ^^mm'mmmi {Wft : b* 

^Mm^^. BSfne 1^) ^ r^KESMil^iiS 

lij (5gff : *^^tt->-XAv-. 1 9 9 2^) (CIS 

[0 0 0 5] i;t. if^Wimmz^^^ni>{t^^ 



• A)VzfiiWM^t&f^2 2#^9^4 7 8-4 8 4 
H(1 9 6 8)#B^)o 3, 3, 4. 4-^h5i7nD 
xh7t Kn5'*7x>- 1, 1-v^+vH. 2. 2 
-v:/o^:-2-xhnx^y-;i/, i. 4-ex 
□t7-tK+v) -2-:/x>, v^n;i.i/'j:t4^v 
A. x;*f^;i'v5':t*;i/A*pt-hi- hU':7A«. t'7 h 

'j:/D^:^f^;p;^;i'*>. n-'<>v';1'-2, 3->?i7 

□ OTUi'SH. p<^U>f;^<Vf':t->7^-h. 
4. S-vi'DD-l, 2->>'f:t-)l- 3-^>, 

2. 2-v:/n^-3-xh'jD:;''ntf^>75 K. 

1, 2-'<>X'f V5"7yiJ>-3-:f>. 1. 5-^ 

>^ >v7-;k 2 - tf 'J -yy^t-jv- 1 -:t+-> h* 

:^hU':7A:l. 2 -^Dt- 2 -x h D - 1 , S-^P 
nyi>:^-)V. 's^^ittFD-l. 3. (2 
- 1 Kn4^->x^;i/) - s-hU7v''>, s-i^na- 

2-^^)V- 4 --f V5^7yj >- 3 -:t>iD<ti;^(D 
lS{bVi?':^->'i7A:Sife«ffl{l:A;i/->':7Atg, 2-^5^ 
;U- 4 --r V5^7>y'J y- 3 -:r>*5j;I/-^CD:S{b-7i7' 
t^>"::7A:Sifc(i:^{k;^j;i'->'^A:S, 2-n-:i-;?5^;U 
'f 75^77^ >- 3-:t>, 2, 4, 5, G-xh^i? 
DD-l, 3-^" y7^'OXh'J;i'. 3-3-H-2- 
7'ntfx;p-N-:r^;i/;*i>imp^-h. 2-tf'j v>5^ 
1 -:t+vHSS):S. 4. S-'y^UU-2- 
n-t^=}-)V-A-'1'J^7'J')y-Z-^y. 2. 

3. 5, 6-xh7i7nn-4-p<5';i'7,;i/*:x;i't?'J 

^^f':*-) -N' -7xXJ1.7,;P7 7 5 h\ 2- (4- 

5'77'j;i') ^>X'i'5^>/-;k ^=f-)V-2-^yx 
' ^=.^^j-)iti)vn^-'V\ 2- 04 '^ ^^-'^-^^y 

^yx^7^j-)v\t. ss-iia 

ffl^FnxVi^o 4. 5->':j7DD-l, 2- 

v'?'^-;!/- 3 -^yt7)V^Vy\i7.'J-^i^7-r- v 
tm&^^ (!f#i>Ba6 3- 6 0 7 2 2^i.^ffi) , 4, 5 

2-'y^^-)i-3-tyt2, 2- 

->*:/a^-3-xh'jD7'Dtf:t>75 h*i:;<5'U->e 
X'rv^:tv7*-Ki:(D3ao{t^!|^©?fl^1+ (ttM 
¥7-1071 6^ii$g) 7ii*(:J;Sffi«^!)m*i^}f 

[0 0 0 6] LA^Lfi^^i, *II^H^(D, 2-5';^->7 
y t!ijv>- 1 -:t^vHi:3, 3, 4. 4-7^h7i7 
ODr h7t Kn5':t7x>- 1. l-->*:t+->K\ 

2. 2-v:/n^-2-x|>px^y-;i.. i, 4-f 

7. (:/P^7-th+-» -2-:/x>- -:/^o;bi7-ij;t 
4^->A, v;<5^Jl'>'5':t;^3;l'A/-h:?-h'J'i7Ail, f 

7, hU":^p^y^;i'X;i/:*:>, n-'^>v;1'-2, 3- 

vi'DP-TU-f 5 h'. y5'l/>h'X'r V5":t->7^'-- 
4, 5-vi7DP-l, 2-'y^^-)V- 3-^ 



(5) 



7 110 



>. 2„ 2--:/yDt-3-- hUDyDhr:t>75 
K. 1, 2-^>X^'J^7W>-3-t>. 1. 5 
-^>^>i>7-)l, 2-fcfUv>?^-;U-l-:i-+ 
->Kt H'J'i'Ali. 2-ynt-2-- ha- 1, 3- 
yp/t>v:t-;i', 'x^^^-y-k HD- 1, 3. 5-h'JX 
(2 - 1 Kn+->x^;U) - s - h'J7v>. 5-i7n 
□ - 2 4 --f v?77'J >- 3 -si->i3J:iX 

-5-®^{b-7y;^v'^A:^$;tli:y|ft;t»JU->'>AlS. 2 - 
4 -'T V^7>/U >- 3 —t>i5^U^<Dmt 

^Jlz-f V5^77U>-3-:t>, 2, 4, 5, 6-7"H 
^i'PD-l, S—f V7;J'n- hUJk 3-3-H- 

2-yDtf-;i'-N-:/5";i/*;i.A*^-h, 2-tf'Jv 

>5"^-;l'- 1 -^^-> KMit):^. 4, S-i^^DO- 
2-n-^i7 5^;i'-4-'fV5^7'/'J >- 3-:t>. 
2. 3, 5, &-7-hy^uu-A-:f~=}-)V7.)Vt^z.)V 
tf'Jv>, N, N-v;<5';i/-N' - (vi'PD7;W:t 
D^^'Jl/^^^t) -N' -7x^;1'X;L'7 7 5 H. 2- 

(4-5^7>/u;i') '^>x-f 5^>y-;p. pC5"a-2- 
'OX'f 5y7-;p;^;i'A*p(-h, 2- (4-5':t->7 
y/^'^^^t) '<>X5"7>y-ji/*^?)itfn^cias;t 
ii2aEA±®{i:^!^i:cDfflfiS;#iicoviT. m.^^ntzm 

[0 0 0 7] 

UT =£)fiPtrp1f£ffl-r S iffiittffi^iffiSI- 5 i ^ Fa1||*i 

%B^MB. ;^b-. mmti}ia:^mtmm(DWL^m\zn 

[0 0 0'8] 

[m.m^m^-f^rzt)(n^m *»Bj#e.ti. ;in^® 

g.^.d;0Sil:W5£b^clg||. 2 -^^v7y tf J -:^>- 

1- ^+->Hi:3, 3, 4, 4-xh7i7nD5^h7k 
Kn5':t7x>-1. l-v:t+>'K. 2. 2-vyp 
^:-2-:z'hPX:?/-;K 1. 4-kx {Zfu^EJ-t 
h + v) -2-7'x>. vi7PJUi^'J:t4^->A, 
;i^v5^:t;^;P/N*^- h:f- h U -^Att^ fx h 'J T'P^ ^ 

5';i'7.;p*>. n-^>i/)V-2, 3-vi7PPvU'f 

5 H. ^5'l/>k*7,'f y5^5f->7t^- h. 4. 5-vi7 
DP-1, 2-v5^:t-;U- 3-:i->, 2, 2->?7'P 
^-3-- hUa7°Pk':i->75 h*, 1, 2-^>X-f 
75^71/'; >- 3 1, 5-'<>^>v7-;k 

2- t;'Jv>5^;j--;i.- 1 -:t+->H:f l-'J-^^Am, 2 



-:/o^:-2-- hP- 1, 3-7'p>'"?>->-^-;k '\ 
+-S-th*P-l, 3, 5-h'JX (2-t Ka=^^->x^ 
;U) -s-h'J7v>, 5-i7DP-2-;>^5";P-4- 
-f 75"7'/'J > - 3 -yt>ii^rS^<J^mt-7if^i^^i, 
ikttz\tm\Lli)V'y^h.^. 2-p^^;i/-4-'f 75^7 
7'J >- 3 -ir>ii^xS^(Dmf^ ^^'y:? h^1^tz\t 
mttl)V'y^L.'&. 2 - n -:i-i'5^;K 75^77^ >- 
3-:t>. 2. 4, 5. e-x h^i^PD- 1, 3-^ 
77^'pxhu;k 3-3-h*-2-yptrx;p-N- 
•:f'?-)Vi])Vn:^-V. 2-t;'Jx>^^-;i'- 1 -:t=^^ 
->KSSi4g, 4, 5-v::7PD-2-n-:ti7 5^Jl.-4 
--r7^7>/U>-3-:a->. 2. 3. 5. 6-xh7 
i7ap-4-^?^;P7,;i/*:-;H:fU N, N->?^ 
- (i^i7aay)l:ta:>^^)l^:t) -N' - 
7xx;i';^;k7 7 5 K. 2- (4-5'77'J;i') '>^>X 
5^7-;u. z^^;!/- 2 -^>X'f 5 y7-;u;*j;uA* 

^-h, 2- (4-^:tv7y^5^;P^^) '<>X5"7 

7-;pA^eitfnit ia^;/t(i2a«±©{b^tit^^ 

ffl-r'5:iii:J;i9, 2 -5';i->7y tf'J v>- 1 -:t^ 
(D5imi^f$.-r^izmr3rzo ^^klt. ::cD^Bjjcj;n 

t^. 2-5':t->7ytfUv>-l-^+->Kt3, 3, 

4, 4-7^ h^i7PD5^ h^t Hn5^:t7x>- 1 , 1 
-v?^^^->H\ 2, 2-v7"Pt-2-- hPX^y- 

1, 4-t*X (7'D^7-tb^-» -.2-7't->, 
V i7 p ;l/ U :t 4^ V A . p( V 5" :t * ^ - h :f 
H'J'^7A:^, b'X h'J7Pt^?^;PX;i/:^>, N-'^;^ 
v;1/-2. 3-vi7PPT^l'5 K, ^5"U>t'7.-1'7 
5':tv'7*-h, 4, 5-vi7PP-l, 2-v5^:^- 
;i'-3-:t>, 2. 2-v:/Pt-3-XhiJP7'Ptr 
:t>75h\ 1, 2 -^>Xi'75^77U >- 3 -:t 
>, 1, 5-^>^>i>7-)V, 2-\dUi^>^t-)V 
- l-^+->H:^hU'5A^i. 2-7P^-2-xKa 
-1, 3-zfa/-^>i^:t-)V, '\+-9-tHn-l, 3, 
5-hU7. (2-t Fp4^->X5";1/) - S-KU7V 
>. 5-^Pa-2-;<5';i.-4-'f 75^77U>-3 

■^Affi. 2-/5';i.-4-'f75"77'J>-3-^>ii" 

J; y:-?-cDtg{l: V if:^ -> 1^ AJg S ^cliSfb;^ ;P -> Ait . 
2-n-*i7?^;P'f75^77'J>-3-^>, 2. 4, 

5. 6-xh7i7PP-l, 3 — r775'PXHiJJl., 
3 - 3 - K - 2 - y □ tf x;P- N - 7'5';U;^ ;i/A' - 
h, 2-eiJ v>?^;i--;i'- 1 KffiJSffi, 4, 
5-vi7pa-.2 -n-t-i^^)l-4--(V^7V*) y 
-3-:t>. 2, 3. 5. ^-"rVv^UU-A-i^^ 

i7pa7;U:tpy5^;U5^:i-) -n' -y:iL-)ix)iy7 
= H. 2- (4-5^77UJb) ^>X'f 5 3?'7-Jl/. / 



(6) 
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-^■ti^Tj^ ^>x^7 ^m\i.n 

H^J^ffSns. T^^Jt)^. *%H^(i. (1) : (a) 
2-^:t->7/tf'Jv>- 1 -:t^v-H<»:, (b)3, 
3. 4. 4-xh7i'nax h7t Hof'^^x^- 
1. l-v:t+vH. 2, 2->':/D^-2-:^hDX 
^'y-JP, 1, 4-t::^ {-^U^J-tV^'y) - i-ir 

-'<>>';i/-2. 3 -vi/novlx-f 5 K, :^^U>\£ 
X'f V5":t->7^- h. 4, 5-vi7aD-l, 2-v 
^:t-)l'-3-^>. 2, 2-v:rD^:-3-- hUD 
7'ntf:t>T5K, 1. 2-^>X'f V5"7\/U>-3 
-;t>. 1, 5-^>^>>'7-;k 2-tf'Jv>^:t 
-)l-l-^^i^Vi-h')'yAm. 2-yDt-2-- 
Hn-1, 3-:/D/'?>>':t-;i', 'N^-y-t Hp- 1, 

3. 5-h'J7. (2 -t Kd + ->X5^;1/) -s-hUT 
v>, 5-i7Dn-2-/?;U-4-'rV5'77'J>- 

->OA:fi. 2-;<^;i.-4--f V5^7'y'J>-3-:t> 

i y^^c7):teft; V ^ V -i? Affi t fciJ Ml:;^; ■> '^7 A 

2- n-ti;9)l^'J^7VU>-3-:t>s 2, 

4, 5. e-xh^i'OO-l. 3-'f y7^'DXhiJ 

3- 3-K- 2 -7'ot:x;p-N-::/"5^;i/;*;i/A*p< 

4, 5-vi7Dn-2-n-:ti75';i/-4-'f 75^7'/ 
U>-3-:t>. 2, 3, 5. 6-T-S7^Pn-4- 

(i;i7Da7jl^^Dpt5^;U5':t) -N' -y:sL-)V7.)V 
775 K, 2- (4-?7y'JJb) '^>X'f5^7- 

- (4-5":t->7y ^>X5'77->IUA^^. 
atftl^c 1 a^fcli2a«±0{t^i^i:!6^iE,7S-5iafr£ 
tl. (2) : (a) 2-5':t>'7y t:U>'>- 1 -^^ 
->K(h. (b) 3. 3, 4, A-7-VyCua7-\'y\z 
Knf-^7x>-l, l-->*:t+vh\ 2, 2-v7o 

^-2-xhDx^y-;i/, 1. 4-k*x (7Pt7-fe 

-2-7x>. ->*i7P;Pi^'J:t*->A. 
;i'->*?^:i-:^;WN*/- h:}- h 'J -i^AiS. k*X h U 7p^ 
^'-'Wx;!/!}^^, N-'<>v;p-2, 3-vi7npTi/'r 
5 K, /f-^>t:;^<y5':t->7^-.-h, 4. 5-vi7 
PP-1, 2-'J'^ir-)V-Z-ty. 2, 2-v:/P 
^-3-xh'J PT'Ptfjf >75 h*. 1. 2-^yX^ 
V5^77'J>-3-:t>. 1, 5-'<>^>v7-Jl'. 
2-\L^)iyy^^-)V-\-^^>'V-rV')^hi^. 2 
-yu=^-2--Vn-\, 3-7'P/Ov:t-;k 
^•y-tKn-l, 3, 5-hUX (2-t h'P + ->x5" 
;U) -s-hiJ7v>, 5-^PP-2-y5^Jl/-4- 



/ilJffi^k;^ Jl'v'^Affi. 2 - y 4 -^V^T 

^{l:;^;i/v':7Ail, 2 - n 'J^7'/^) y- 

3-^>. 2, 4. 5, 6-rb7^PP-l. S-'f 
V7^'Pxhij;k 3-3-K-2-7Ptfx;i'-N- 
75^;PA;i'A^-h, 2-tr'j v>5'*-;i'- 1 

->Kffig}ig. 4, 5-vi7PP-2-n-:t^5';i/-4 
--f y5'77'J>-3-:t>. 2, 3. 5, 6-Th7 

i7pp-4->5';i';^;i/*x;pk'j-:^>. n. n-v^^c 
^'^I'-N' - {'Jipuuy)V^u:^=j-AJ-ilr) -N' - 
7xX;P;^jU7 7 5 F, 2- (4-5^7y'J;u) 'OX 

5 y7-;k ^^"ji'- 2 -'oX'f 5y7-;^*;^A* 
^-h, 2- (4-?;i-->7y^5";l/5':t) '<>X5"7 

^-ju*^ i^atiWc 1 as 2 m&.±(Di\:-t^t^t 
mt^xmmmm. • iiMfflfiKti. (3) : 

(a) 2-5':t->7y tfij v>- 1 -^4^->Ki:. 

(b) 3, 3, 4, 4-x^^^PPxh7t h'P5^^ 
7x>-l, l-v'^t^^i'K. 2. 2->'7P^r-2- 

-hax.^ 1. 4-k*x (7p^:7-bH+-» 

-2-7x>. vi'P;i'i7-'J:i-::^^vA. v^g^jUv^^rt 
^^A-y- h:>- h 'J r^AiS. fx h- 'J Zfa=t;^^)VX)l' 
N-'<>>'Jl/-2, 3 -vi7PPTU-f 5 / 
5^1x>h*X-1' V5^:tv7^- 4. S-vi'PP- 
1, 2 -v^:t-;i/- 3 -^>. 2, 2-v7p^-3 
-XhUP:^Ptf^>75 K. 1, 2-'<>X-ry5'7 
7iJ>-3-:t>, 1. 5 v7-;l'. 2 - tf 
'Jv'>5":f-;i/-l-:t+->K:>-S'J'i7A:^. 2-Zfa 
^:-2-xhP-l, 3 -7'PA>v:t-;k 's+thb 
K P -1 ; • 3 ,"5 - hV X (2 -t H p-^->X5^;U) - 
s-KU7>'>, 5-i7aD-2-;*5^;U-4-'f 75=- 
7 7 U > - 3 - ^ >*3 J; 0:fi{b-7 V ■^7 AffiS 
ll:Slk;<J Jlz^yAm.. 2 - ^ - 4 - -f V 5^ 7 7 U > 
- 3 -:t>i3J;i;^^®4l{k-7i^:^->'5AilSfcii:S{b* 
jv-yyAM. 2-n-:ri7?;u-i'y5'77u>-3-:t 

2, 4, 5, 6 -7^ K^i'PP- 1 , 3 — ry7:5' 
PXhUJk 3-3-F-2-7nex;U-N-75';U 

*;PA*;*- h, 2 - tf u 'yy^:t-)i- i-^^y fs 

Siii. 4. 5-vi7DP-2-n-:ti7^;l.-4— f y 
5'77U>-3-:t>, 2. 3. 5. e-fhyiPaa 
-4-/5^;UXJW*;x;Phf>Jv>, N, N-v/^';!.- 
N' - (•yi;aay)\^7fa;<^)i^:t) -N* -7xx 
;i/X;l'775F, 2- (4-5'77'J;U) '<>X-f5^' 

7-;p. ^ ^'ju - 2 - ^ ^Xf 5 y'/-)vti ;i'A* / - 

F. 2- (4-5'^v7y;<5';i'5'^) '<>X?77- 

^. s tt'n 1 1 a * it li 2 ajii±ro{b^i^ t ^ . 

an, PAS. igffl-fia:)^^, (4) : (a) 2-5^^-> 
7y t!U>^>- l-rt^vFt. (b) 3, 3, 4. 4 
-■?F7^PP-r F^t Fp5^^7x>- 1, 1--:/^ 
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+ ->K, 2, 2-v:/D^:-2-- HDXrS'y-jk 
1, 4 -fx (:/D^7-th+-» -2-::/x>. i^i/ 

-2. S-v^'DDVW-f 5 /5^^>t'X-r 75^^ 
->7^-h, 4, 5-vi7DP-l. 2-v5^:t-Jl'- 
3-:t>, 2, 2-v:/nt-3-- h'jDyDhf:t> 
75 H:<i^e.Stfn^ciaS/ifj:2aii^±Ofb^t;i:^^ 
Wr^X^ffllSil- WflfiSt^. (5),: (a) 2-^ 
:t->7y hfiJ>^>- 1 -^+->Hi:, (b) 3, 3. 
4, 4-r h7i7DDxh7t h'05^:^-7x>- 1, 1 
-v:t+->K, 2, 2-v':/Dt-2-- HDXrJ'y- 

1. 4 -fx (:^at7-feh+-» -2-zfT>. 
V □ ;U y U 5f + ■> A > ^ v5":t ;^ JU/N* / - h :^ 

hij':;?^:^. fxhU:/nqB^5';i/x;i'*:>, n-^> 
v;i'-2, s-viraovk-rs K. ^^^u^fx-fy 

^ti^7^-h, 4. 5-vi7np-l, 2-v5':t- 
;l'-3-:t>, 2, 2-v'ro^-3-x|>un7'nf 
:*->75 KA^^.SanfciaSfc«2aJil±©^b^!fei: 

«fflSM-flS*ffi. (6) : (a) 2-5^:t->7yf 
•J 1 Kt. (b) 5-i^Dn-2-;*^ 

;i.-4-'f v?7yiJ >- s-tya^if'tcomit^if 

^-iyOAm^fzHmittDl-y^lKm, 2 -/^JU-4- 
-f V ^7 1/ U > - 3 - :t >43i y^^OmfbV y^i-^ v-^? A 
:^Sfcliii{t;*;l/->'>Affi. 2 - n 75^7 
'yU.>-3-^>. 2, 4,. 5,. 6 -,x h^^nn- 
1, S-'f V^^J'n- hU;k 3-3-K-2-7'nf 
N - ^^^Jl-:^ JUA*/ - h . 2 - f 'J v >9-:t-)l 
- 1 -it=^^-> KSS):1, 4, b--JilUU-2'-n-:i- 
^5';i'-4-'f V5'7'/'J>-3-^>. 2, 3, 5, 

6 - y-Vy^uu-A-:^^)V7^)Vt^-)V\f.^)'yy. 
N. N-v/^'jiz-N' - (vi7nn7JU^a/9^;i'5^ 
^) -N' -7xx;i/X;i/7 7 5 F. 2- (4-5^7>/ 

^>x'-i'5yy-;u. p<5';p-2-^>x''f 

7- ;U:*j;UA'/-h. 2- (4 -5':t->7y P^^'JU^' 

:t) '^>x*^7•/-;^*^6S^^t^^cla$itli2a^i^± 

O^b^tlt&^WT^BSili^J. (7) : (a) 2-^:t 
v7y f iJv>- 1 -^i-^vHi, (b) S-i'OP- 
2-/^;i/-4-'f V5^7'/'J >-3-:t>*3iy:-eCD 
tg<bv^'t^v'-t7Affi*^clitl{l;;^);i/->'5A*. 2-^15^ 
)V- 4 --f 75^77'; >- 3 -tyii^u^cDmY.-^^ 

7?'7>/'J>-3-:t>. 2, 4. 5, e-T^h^i^ 
nn-i, 3--r77^n- 3-3-K-2- 
■:fu\f.-)V-^--f'}-)Vtl)Vl-^^- V. 2 - f U -x^?' 
^-Jl'- 1 -:t+v HffiSJiS, 4, 5-vi7aD-2- 
n-:ti7 5^;l.-4-'f 75^7yiJ>-3-:t>, 2. 
3. 5, 6-xK5i'Dn-4-/5';l/X;i/3t:-jUf 'J 



-N' -^xXjl.XJl'^TS K, 2- (4- 

5^7 yj;!') '^>X'f 5^>/-;k ^^)\^-2-^yx 

^^yV-)V^)in^-h, 2- (4-.5":t->7/^^ 

ju^^t) ^yx^7V-)Vi)^i^mMnfzim^tz\-i.2m 

^^^t-rmm:^&. (8) : (a) 2-^;^-->7y 
f'Jv>-l-:t+->h'i, (b) /5'k>fX'f7? 
tyr^-h. 4. 5-v:J7DD-l. 2-'y^t-}V 
-3-:i->. 2. 2-v:^D^:-3-r.h'JP7'Df:*- 
>75h'. 1. 2-'^>X-f75"7y'J>-3-:f>. 
1. 5-'>^>:J'>v7-;i'. 2-f 'Jv'>5':i--;U- 1 
-^+vK:^K'J':7A:S. 2 -:^D^;- 2 -n Hd- 
1. 3-ynA*>v:j--;k A:^^-y-t Kd- 1. 3. 5 
-hUX (2-t Fn4^->x5^;i.) -s-h'J7v>. 
5 - D □ - 2 - 4 -'T 75^7 >/'J >- 3 -:t 

yii^z^'^<Dmi\:^if^y<yAm^rzitmtti)vy'yi:, 

2-^9-A-4-^^J^7V>Jy-3-tyii^Zf^ 

'?r<Dmi}i-7t^^-y'yi.^^ftitmt:^)iy'yAm, 2 - 

n-^i75^jU^V5^77ij>-3-:t>, 2, 4, 5. 

1 , 3 -'f 77^dx h 3- 
3- F- 2-7'Pf:^;i'-N-7'5";U*;i.Ap^-K. 2 
-f ij->*>5":t-;i/- 1 -:t+->H®i[iiS, 4, 5-->' 
i^DD - 2 - n-:t^5';i/-4-'f 75'77''J >-3 - 

:t>A^eii«Wc 1 @s;tii2 ae;i±rofk^!^t^^^r 

TSI»Jg^J. (9) : (a) 2 -^:t->7y f 'J v>- 
l-:t+>'K<i:. (b) ><^^>fX'r75"^->7^-- 
>, 4.. 5-vi7.Dn-l, 2 TV?:t-;P- 3 -:t 
>, 2, 2-v7'n^-3-- K'Jn7'Df:t>75 
1. 2--^>X-f 75'7yU>-3-:t>. 1. 5 

-^y^yi^7-)V, 2-\i^)'yy^^-)V-\-^^ 

->H:^hU'5'A^g. 2 -:rD^:- 2 -x Kn- 1 , 3- 
yDA>v:t-;U, A=^^1}-t: Hn- 1, 3. 5 - h- U X 

(2 -t KD::^^->X^;1.) -S-hU7v>. 5-i7P 

D- 2 4 --r 7?7'/'J >- 3 -:t>*5ctt; 

^0:fiftTy;!'>v';7A«S^clSil{b;ti;i'V'i7Att. 2 - 
^5^;!^- 4 -'f 7?7>/'J >- 3 -:t>i5J:t;^Oli{b 
Vi^:^->i7AtfiS^cli4l{fc;ti;Pv'j7A:ffi, 2 - n 
5';i'^75'7y'J>-3-:t>, 2, 4, 5, 
^i^DD-i, 3-i'77:$'nxhiJ^. 3-3-H-, 
2 - y □ f x;i.- N - zr^)^^ ;i/A*/ - h . 2 - f u ii'' 

>5':t-;P-l-:t+->HSia4l, 4, 5-v^:7DO- 
2 - n - :ti7 5^;!.- 4 — 1" 75^77 'J > - 3 - :t >d» 

iitt'nfc ia^^cis2aa±®fb^!t^i^. mefic^fc 

[0 0 0 9] 

it) ic^^^Tii. it^^:rt\z, nmtu^^±<i^:^t 
izms. K>, (1:1000)~(1000:1) ©toH 
X't 0 5 ^ t ©T-SoT. J; OJf ^ L < li#^0S?f!llI 
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tlii(DmAi?^\zm)Mt^^-^\i. 0. l~1 0 0 0mg 
T5^^(i. 1~ 1 0 0 0 Omg/kgggTSff/ija 
[0 0 10] S*Wlr(J2p£^^$.S 

Bfeii. • IIS^PJ^fflli^ZifeTt'S. 

[0 0 1 1 ] itt^ii, isa • /vv/xmoi^-rnxm'^^ 
mmm(Dxmm'<%^-^rj.i^a:>7Kmz, ^t. xv;!.v3 



ij 3 -;i-;i£ i: o 'J □ X5" > ij y 
f^;ux- vX5^ u > i?' U 3 y / ^jix- 
x^p. v7'Dtfi^>i^'jii-;p^:y^5';i/x-x;k h 
uyntu>i7'ija-;p^y /^'jl/X-x;!/, 2-7x 
y +->x^ y - ju;^t t'® y u a -;i/X-xjP3i. ;>t 
7-fex-h« X5";i.7-bx- y^'^PT-tx-h. 3 
h+->:/5^;U7-fe7— 2 -xh+->;<5^;u7-tr 
x-h, 2 -xS:^->x^jP7-fex-H. yatfU^;^ 
i?';P:$';uKv^5^Jb?'<£t*®xxx;us. v 

2 -^^v7y tfU>'>- 1 -^+v 
2, 2-v:^D^:-3-XhijD7'p 

12 

2 - 5" :t •> 7 y tf ' J V > - 1 - + -> 
2, 2-v:/D^-3-xhiJa7'D 

13 

2 ->7y tf'Jv>- 1 -^f+v 

2, 2-v:/a^-3-xhijo7'n 



[0 0 12] ^^«S[^JtLTIi. *5"^>tt#ffiStt^J, 

7x:i->ttlfffiStt^Pj. yx;i->ii^ffiffitt^s^ci« 

[0 0 13] Sfc, SifS- -> + 7-*-5">fj:i'®«:K 
CMC. aS±. A:t'J>. i^K^JPv'i'i.. ^-t 

[0 0 14] *fgBj®m^i^ii, x7;p^y— y- (a e 

r u g i n o s a) . 7;i^:t U->'-b>X ( f 1 u o r e 
s c e n s ) , ->3. h "^x U (stutzeri)7i 
<!:©-> ;l— K^::^"Xa (Pseudomonas sp 
e c i e s ) on^J-^) 7. X7P/N*i7:5'— • x7P'fr 
^-7s (Aerobacter aerogenes);^c 
t*®A-^T-U7. *5=tZ>'Xvx'J+7 nU (E s c h 
erichia-col i) fiE<D)\'Py-^)7^^^'t 

■^i* (Perfi c i 1 r i um) 'a.' •!tV;^DV-l'-tX 
(Saccharomyces) fl. ^>i/y (Can 
d i d a) a. 7-t}-*'J':>A (Fu s a r i um) 8. 7 
X'<;p^;i^7. (Aspergi 1 lus) 9. ir^TD 
T.^'J'i'A (Cepha lospor i um) WiiKD 

nm m) mizh^^-v&^ztf^m^nx],^^, ^ 

fc. i7nU7 • tfU-y^f K-y- (C. py r e n o i d o 
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